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Concise Explanation of Relevance (JP200 1-298425 A) 

JP2001 -298425 A discloses a communication system comprising: a 
transmission medium; a transmitter for providing to the transmission medium 
electric field modulated by a transmission signal; a receiver for detecting a part of 
the electric field through the transmission medium and generating a demodulation 
signal corresponding to the transmission signal. 
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Partial Translation of JP200 1-298425 A 
[0014] 

[1] First Embodiment 

[1.1] Configuration of the First Embodiment 

Fig. 1 is a block diagram showing an example of a communication system 
in accordance with the present embodiment. As shown in Fig. 1, the 
communication system in accordance with the present embodiment has 
communication apparatus TRX1 and TRX2 (where it is unnecessary to distinguish 
make a distinction, it will be referred to as "communication apparatus TRX") near 
human body HB. In the communication system, communication is performed 
between communication apparatus TRX1 and TRX by using human body HB as a 
transmission path. 
[0015] 

Communication apparatus TRX is an apparatus for transmitting and 
receiving data through human body HB. Communication apparatus TRX 
modulates a carrier wave having a frequency of tens of kHz - MHz in response to 
signals corresponding to data to be transmitted to another communication 
apparatus TRX, and outputs the modulated carrier wave to human body HB. 
Also, communication apparatus TRX can measure changes in electric field 
generated at human body HB, and can receive data transmitted from another 
communication apparatus TRX through human body HB. 
[0016] 

Fig. 2 shows an exterior view of communication apparatus TRX. As 
shown in Fig. 2, communication apparatus in accordance with the present 
embodiment has casing CS, which is box-shaped and is covered with insulator IS. 
Also, electrode ER is formed on the under face of casing CS via insulator IS. 
Thus, in communication apparatus TRX in accordance with the present 
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embodiment, casing CS is insulated from other parts and from human body HB. 
The reason for insulating casing CS from other parts will be described later. 
Here, electrode ER provides electric field to human body HB and detects changes 
in an electric field generated at human body HB. Therefore, it is necessary for 
electrode ER to be directly touching human body or be positioned near human 
body HB such as on clothes of a user. For example, the user may attach the 
communication apparatus TRX to his/her waist or wrist using a strap. 
Alternatively, a user may hold communication apparatus TRX. It is noted that 
the exterior shown in Fig. 2 is merely an example, and other configurations are 
possible with casing CS being insulated from human body HB and electrode ER. 
Communication apparatus TRX may have a configuration as shown in Fig. 3. 
[0017] 

Fig. 4 is a block diagram showing an interior view of communication 
apparatus TRX. As shown in Fig. 4, communication apparatus TRX in 
accordance with the present invention has microcontroller MPU, modulator EC, 
transmitter amplifier AP, refractive index detector DT, electro-optical crystal EO, 
and demodulator DC in casing CS. Furthermore, though they are not shown in 
the figures, communication apparatus TRX also has a battery for providing power, 
a memory as a working area of microcontroller MPU, a display and a speaker for 
outputting received data. 
[0018] 

Microcomputer MPU controls communication of data D with other 
communication apparatus TRX. More specifically, microcomputer MPU 
transmits to modulator EC signal D corresponding to data to be transmitted to 
other communication apparatus TRX. Furthermore, microcontroller MPU 
performs operations corresponding to signal D received from other 
communication apparatus TRX through human body HB. For example, if 
received signal D is a signal corresponding to image data, microcontroller MPU 
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displays the image on its display (not shown in the figures). 
[0019] 

Modulator EC is a device for modulating a carrier wave into modulated 
signal D\ The carrier wave has a frequency preferable for communication 
through a human body such as tens of kHz - MHz. By employing a frequency 
which is preferable for preventing noise, communication quality can be more 
stable. It is to be noted that any kind of modulation technology is available for 
modulator EC. 
[0020] 

Transmitter amplifier AP is a differential amplifier, and amplifies 
modulated signal D' transmitted from modulator EC. Terminal P of the 
transmitter amplifier AP is connected to electrode ER. Therefore, when 
modulated signal D' is transmitted to transmitter amplifier AP, an electric field 
corresponding to output voltage at terminal P is generated at human body HB. 
Here, Terminal Q is a terminal for providing a reference voltage of transmitter 
amplifier AP. By connecting terminal Q to ground voltage and connecting the 
ground voltage to casing CS, stabilization of output signal and shield effect of the 
internal circuit can be obtained. In this case, because the electric potential of 
casing CS is the same as the reference voltage, casing CS may short with terminal 
Q in a case that human body HB and electrode ER are not insulated from casing 
CS. In the present embodiment, the surface of the casing CS is covered with 
insulator and is insulated from human body HB and electrode ER. It is noted that 
terminal Q may be connected to nothing if it cannot be connected to stable electric 
potential. 
[0021] 

Electro-optical crystal EO and refractive index detector DT are elements of 
the electric field sensor. The electric field sensor is a sensor for sensing an 
extremely weak electric field. Electro-optical crystal EO is a crystal of, for 
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example, BSO (Bi 12 Si0 2 o), BTO (Bi 12 TiO 20 ), CdTi, CdTe, DAST 
(diethylaminosulfur trifluoride). The refractive index of the electro-optical 
crystal EO changes in response to applied electric field, in accordance with so- 
called Pockels effect. When modulated signal D' is output from communication 
apparatus TRX, an electric field is generated at human body HB. When electric 
field is induced at electrode ER, electro-optical crystal EO changes its refractive 
index. 



Refractive index detector DT has a light source for irradiating laser light 
on electro-optical crystal EO, and a receiver part for receiving the laser light 
irradiated from the light source. The receiver part is positioned so as to receive 
the reflected light; the reflected light is reflected transparent light which passes 
through electro-optical crystal EO. When refractive index of electro-optical 
crystal is changed, the amount of light received by the receiver part is changed in 
response to the change in the refractive index. As a result, refractive index 
detector DT can detect changes in refractive index of electro-optical crystal EO on 
the basis of the amount of the received light. For example, by outputting 
modulated signal D' from other communication apparatus TRX, an electric field 
corresponding to modulated signal D' is induced at electrode ER, thereby 
changing refractive index of electro-optical crystal EO. In this case, refractive 
index detector DT detects changes in the refractive index of electro -optical crystal 
EO and obtains modulated signal D' output from other communication apparatus 
TRX on the basis of the detection results. It is to be noted that the electric field 
sensor having electro-optical crystal EO and refractive index detector DT is 
disclosed in, for example, Japanese Patent Application Laid-Open Publication No. 



Demodulator DC obtains signal D from modulated signal D' transmitted 
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from refractive index detector DT. When demodulating signals, demodulator DC 
employs the same signal used for modulating at other communication apparatus 
TRX. 
[0024] 

[1.2] Operation of the First Embodiment 

Operations will be described by using an example that signal Dl is 
transmitted from communication apparatus TRX1 to TRX2. In the below 
description, elements of the communication apparatus are referred to with 
reference numerals "1" in Fig. 4. Similarly, elements of communication apparatus 
is referred to with reference numerals "2" in Fig. 4. 
[0025] 

<Operation Example 1> 

An example of an operation in accordance with the present embodiment 
will be described with reference to Fig. 1. In transmitter TRX1, microcontroller 
MPU1 generates signal Dl corresponding to data to be transmitted to 
communication apparatus TRX2, and outputs the signal to modulator EC1. In 
EC1, a carrier wave having a frequency (tens of kHz - MHz) which is preferable 
for conduction through a human body, is modulated into modulated signal Dl' in 
response to signal Dl. Modulated signal Dl' generated by modulator EC1 is 
amplified by transmitter amplifier API, is converted into changes in voltage 
difference between terminal P and Q, and is output to electrode ER1. Thus, an 
electric field corresponding to modulated signal Dl' is provided to human body 



In communication apparatus TRX2, the electric field provided to human 
body HB is provided to electro-optical crystal E02 through electrode ER2; 
thereby the refractive index of electro-optical crystal E02 is changed. As a 
result, at light receiving part of refractive index detector DT2, an amount of 
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received light is changed in response to the changes of the refractive index. 
Refractive index detector DT2 obtains modified signal Dl' output from 
communication apparatus TRX1, in response to the change of amount of received 
light. Then, modulated signal Dl' obtained by refractive index detector DT2 is 
output to demodulator DC2. 
[0027] 

Then, modulator DC2 demodulates modulated signal Dl' output from 
refractive index detector DT2 5 and obtains signal Dl corresponding to modulated 
signal Dl'. In this case, in demodulator DC2, a carrier wave which is the same 
as that of modulator EC1 is used. Demodulator DC2 outputs signal Dl obtained 
based on modulated signal Dl', to microcontroller MPU2. As a result, in 
microcontroller MPU2, operations corresponding to signal Dl transmitted from 
demodulator DC2 are performed. 
[0028] 

Here, with reference to Fig. 5 and Fig. 11, a difference between the 
communication method in accordance with the present embodiment and PAN will 
be described. In Fig. 5, only necessary elements of Fig. 3 to describe the 
difference with PAN shown in Fig. 1 1 are shown. As shown in Fig. 11, PAN has 
return electrodes for establishing electrostatic coupling by ground earth at 
transmitter and receiver. Also, Japanese Patent Application Laid-Open 
Publication No. 10-229357 discloses return electrodes (not shown in the figures) 
for establishing electrostatic coupling by ground earth at transmitter and receiver. 
On the contrary, in accordance with the communication system of the present 
invention, for example, when an electric field is provided to human body HB in 
response to modulated signal D' output from communication apparatus TRX1, an 
electric field sensor, which has electro-optical crystal E02 and refractive index 
detector DT2, directly detects a part of the electric field provided to human body 
HB, and obtains modulated signal Dl'. Thus, the communication system in 
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accordance with the present embodiment does not need return electrodes, as 
shown in Fig. 5. Also, as shown in Fig. 5, in the communication system in 
accordance with the present embodiment, the electrostatic coupling between 
communication apparatus TRX1 and TRX2 by the ground earth is not established. 
[0029] 

<Operation Example 2> 

Now, description will be given for a second example of operation with 
reference to Fig. 6. In this example, signal D is transmitted from communication 
apparatus TRX1 carried by user a, to communication apparatus TRX2 carried by 
user b. 
[0030] 

Electric field is provided to a body of user a (hereinafter referred to as 
"human body HBa") in accordance with modulated signal Dl' output from 
electrode ER1 of communication apparatus TRX1. Here, in a case that human 
body HBa touches a body of user b (hereinafter referred to as "human body HBb") 
(for example, when shaking hands), or in a case that human body HBa is 
extremely close to human body HBb, the electric field provided to human body 
HBa is transmitted to human body HBb. 
[0031] 

In communication apparatus TRX2, a refractive index of electro-optical 
crystal E02 changes in response to the electric field transmitted to human body 
HBb. As a result, demodulated signal Dl ' output from communication apparatus 
TRX1, is obtained by communication apparatus TRX2. The description for the 
operations of outputting modulated signal Dl' from communication apparatus 
TRX1 to human body HB and obtaining modulated signal Dl 5 by communication 
apparatus TRX2, will be omitted, because they are the same as those of the first 
example. 
[0032] 
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<Operation Example 3> 

Now, description will be given for the third example of operation with 
reference to Fig. 7. In this example, data Dl is transmitted from communication 
apparatus TRX1 carried by a user, to communication apparatus TRX2 which is 
installed on a wall of a structure. 
[0033] 

In a case that a user is touching communication apparatus TRX2, when 
modulated signal DT is output from electrode ER1 of communication apparatus 
TRX1 carried by the user, an electric field corresponding to modulated signal Dl' 
is provided to human body HB. In communication apparatus TRX2, the 
refractive index of electro-optical crystal E02 changes in response to the electric 
field provided to human body HB. As a result, modulated signal Dl' output 
from communication apparatus TRX1 is obtained at communication apparatus 
TRX2. 
[0034] 

Thus, the communication system in accordance with the present 
embodiment does not employ the ground earth as a return transmission path. 
Therefore, as it is not necessary to establish electrostatic coupling between the 
communication apparatus and the ground earth, this is different from PAN. As a 
result, more flexible installation is available and also, the communication system 
can communicate when the human body and the ground earth are connected. In 
addition, when an electric field is provided to the human body in response to the 
modulated signal output from transmitter communication apparatus, an electric 
field sensor of the communication apparatus in accordance with the present 
embodiment can obtain the modulated signal by detecting a part of the electric 
field provided to human body HB. As a result, the present embodiment provides 
communication between a transmitter communication apparatus and a receiver 
communication apparatus in a case that their distance is long. Furthermore, it is 
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not necessary for the communication system in accordance with the present 
embodiment to have a return electrode. Thus, the communication system of the 
present embodiment does not have a problem that the size of the communication 
apparatus becomes larger, to thereby make the return electrode larger. 
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Rii^Pff-^-D' KttfcLfcWJMSWfii* 
^EO^SJf^fw^t^^-rsr ir/SSfeS. 

JB*f*»ffi«DTtt, «ft36^!B*EO«>JB*f 

*d\ r.nb««3t¥ifeAEost) J ffiSf*t*ffiliDT7i»?> 

-2 6 2 1 1 7#^*«fKHii%$4xrv^5fc«)4:EI— C 
[0 0 2 3] ^PiEDCU, JBSf*«Ui»DT*»P>aS 

roiSfilfiBTRX^jsv^-caeilLfcBRiPl— 

[0024] [1. 2 ] * 1 mmmmcom^ 

6ilff^BTRX 235irm-§-D 1 <7?j£ff S-ffofciii-g-S: 

v>T{SfflSn5#^^ir "l" Sr#AB V1tVm-*&* * 

o^^r«:0 4^^:^3^^■c^fefflSn<5«■«F■S■^^: "2" fcttiQ 

[0 0 2 5] <»fP«l>KT, Bllfcfto-C. 

{^Sav^TIi, -^-f ^ n =2^ f- n — 7MPU 1 /JSiiff^B 
TRX 2\zmia-t'<$y*-*icMfoL±m j ?TD 1 Sr^fig 
UT, »IEC 1 {'ffi^J-rSo fiifECll:^ 



( 6 ) 
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[0 0 2 61 — iI{f3£fiTRX 2fri3V^li, A# 
*g B %E0 2^ie^^ix v t^mE0 2WSW 
Si^TIi, m^7t^f B E0 2CD®^co^t:(-#o 
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T2feV^ft»$*lfc*WfS-§-Dl' r«KfDC2 

[0 0 2 7] fIgfDC2S > a^f^fettjagD 

T2*»feuj**iifc*iMH8-D i* r«iLt> &me 
#d 1 ' trM^Lfcm-§-D 1 ffl-t-. %m 

3SBDC 2^*5^X14, fMfECl fc*s»t«»jaijft 
tH-«)fll*#«l» fjixS. -t LT, «1MDC2 
14, »I^D1' *»6ft0taLfc«*DlS:^^n 20 
3 V h n-^MPU 2 — <t£;fj-r3 0 C<oM*, * 
B3yho-7MPU2m>Tli, t»fiDC2^ 

[0028] err-, i2i5ST>*i2ii i zm^^x^mmm- 

(ffiifc*»*»5 ilff*)* <t PANi ODiSW^o^Ttft^-f- 
v>5„ PANIwjoV>Xli % 01 H^-T 4 5 (d, jJHttB 30 

i gft sio-tn-efu- a«jt— * i;-5#m^^«t3i 

0-2 2 9 3 5 7^#|r|E«fc«J3B«k:*sv^-ct>, ±< 

aS«TRXl*»6WASJi3t«flflr^D' K:4oTA#: 
HBt«ff*ift4F-**l.«4. iiff^BTRX2ro«#-fe 
Vf- (®^3t^^E0 22it/JBSf^ffi3SDT2^fc 

iS £ S ft -5 7t * ro^S^fii Sr^gij |r i£ it § ^.g^s ft v \ 

^AfcfeHTH:. liff^BTRX l iTRX2tc«l: 
(4 Atf&T fr 4 £ flMMS£-#'«fe& £ *i, 5 r 1 1> ft V \ 
[0 0 2 9] <1M£01J2 >£XT, H6lr^oT*Hlfe^ 

if a * $ 0f^f LTV^iiftagfiTRX 1 d^^.— tF b <D0f 50 



«Pb-CV^5ii«3g«TRX2JSfc«-S-D«:jaS«-f-5t>C3 
[0 0 3 0] S-r. if8|TRXl»ttERlH 

TA^HBaj b\^b) KI4, mmttt^ZtlZo Z<D 
tt> AftHBata-fbWft («T> r A^H B 

bj irl>5) ^SEttUTV^tt* S^£LT 

, i&VM4, AftHB a iA^HB b 
jaSLTV^^flgtrfcS A&HB a 
If^AflcHBb trejg$4x-5„ 

[00 3 1] — iim^fiTRX2fc:iol^TI4, ico 

a^hb bice^$tv/cm#irt¥oT, m&yt&m&E 
o2<7>mmmtfmk-rz>o z<omsk % sfisBTRxi 

*»6ttl*Sixfc*BWr*D l ' #afi8lTRX2l:i 

oTS?#$tV50Tfe5o IdgfTRXl^f, 
D 1 ' ^Afls:HB{;ttJ^jSn-5iaSSUfil«^ 
«TRX2lr:fc^-C^!!{g-S§-D 1' 

[0032] <«ff«3>KT, m7iz^x^mmm 
m<nm3<Dmftffli,z^\,^x®.w-pz, 0 *«jf^CT{4, ^~ 

Mffi^(r^:«$ixfcil{f^gTRX2^lrx-^D l £ 

[0 0 3 3] 3.—tf^il«^«TRX2fC»«L 

RXlWtSERl^baifDl' tftiitlZtlZ 

$ttS. — iiff^BTRX 2(r*5V^T(4, ;©Aft 
H B »C##$Hfc«#td «t o T«ft3t*»* E02©i 
*f**J*"fti-5 0 C©gf, i«8fTRXl«>bHJ* 

*nfc*p«#D i ' /45s^f^BTRX2li^3^^TS^^# 

[0 0 3 4] rcoi^tib-C, *3QlBg«SI=*»*»*iiflr 
->^^A|4, :»§aH5i£Sg <t LTAlfer— xSrfflv^fc^ 
i4oTV^t\ Z(Dtztb, P AN(D± 5J-iiff^Bi 
A*T-^ tom{C*5V>T#«^^fitSr$tL.5 r t«J 

B(r itvii, i^fHTcwiim^B*^ e> mij £titz£mm-%- 
\z£oxAmzmmm j 3-£tut®&, msftnmmm 

itlft7E<oiim^fi<ti@lft^wiim^BtwMwgE 



( 7 ) 



[0035] [i. 3] mm 
-c. lfcKDmm&froffi&kfzox^^Zo b^u as 

12, N»NOiifSS:tT5r.i:t>^n!BT?«)5o *fc, CS 
MA (Carrier Sence Multiple Access) 7cI3:[r) 

^3l«-et5iifgS«TRXtt, -o^t^5 0 
[0 0 3 6] <*®«l2>±E»l<O||«0gtt^*3V^T 

srf+^u, AftHB*fcm&h vxm^^m^,t bTl^ 

Xli:TRX2t^HI^ ««<oj*«&PiloffifSfc 

»« t <omm fc ^rtB-e* 5 o 
[oo3 7] [2] m2mmmm 
[2. i] m2nmmm<Dffi& 

0911 *IIJ£^ffi^^^5ffl(S^^Ao«fi8;S:^b 
'^fAH /M3y^-^PClWPC2 (J£A 
Cj £1^5) *yH7^^KTRXCl&OT 

rxc2 (j^t, mz&7£i-z> ! &m<D?j:\,^m& t**b 

t/hM^fc^— * PCl:J;ot, L 
AN (Local Area Network) ^flfjBjfe $ tlX V ^ c b 
X. rOLAN^-t^^ H:?i0(tt^5^tfe 40 

[0 0 3 8] El9K:Jol^T\ /Mayfa^PCft 
09x.fi, y-M^yay^PDA (Personal Digital 

Assistant) ^T'fo «9 . ^(D— ffiflBKte, PC^-K^ 
oyhPCCSSrtltV^So ^tt, :(OPC*-K 
^py hPCCS^rtairtt, PC^-Kffl^ii^^ 

tt, h!7 — — KTRXCW K?>f/<y7 

Tffi^f>^ F-/^}lTJc3t), h»7 — — KTR 
XCS:K7>fyt^tg^ttt^^ 0 1"#:b*>, /h® 50 
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TRXCtrSSIilSrftSo *fc, *^M7^*- 
KTRXC(c±o"Cte(0/hS!= vtTa— * PC^b26« 
$iiT#fcfitD*S« £t%Zt, />S=iyt: e a^P 
Ctt, a^ft^DSr^s/ h 17 — ^^7— KTRXC^bS 
tf&oT, StiSbfc4&aS:tT5o IEEE 8 0 

2. 3K*31/*"CMc. 10BASE-5, 10 BASE -2. 10 BASE - 
T, 100 BASE -TX^4 0(^Sf&^ff4t5^^ rllb^ 

) o ^(Dfctb, UT <DWtW\z&\,^x /Ma ^t 0 ^.- 
^PCM-> M7-^# — KTRXCt(OMIr*3V^"Ca 

[0 0 3 9] ^^M7-^^-KTRXCIl fi^CD^ 
— KiBiai^/hffla^tra— ^PCd: LA 
Nk<D^^*—Z7^xkVX<nmi&\~))UzL, fgiSiffi 
jmtmwaz. A#HB*^LT«»D<0i£S«*fr 5 
«fg§:*i-^o i-*fr*>, ^yh!7^*-KTRXC 
H /.MHaVfcTa.— ^PC^bm^gi^Vt: 0 ^ — ^P 

r^ff^D^rfflV^T, ^C+kHz—SJcMH z (DM 

T, r^t^f^D" j <t^5) *A#HBfc:tti;*rf-5« 

h6^*^^)o *yh7^*-KTRXCtt, A 

#HB^**bfc*#Sr*ffi"r*r i:l:<fcot, A#H 

[0040] ^/c, h!7^^^-KTRXC 
tt. PCMC I A/ J E I DAaft^^ftfetLfe^^ 

7-^^-KTRXCH /M^y^^PC^PC 
^-K^n^hPCCSIcffAtt, PC*— KfflO« 

<£>ffljffitm ^yyu^^tt7yrtANT«$ 
^Tl^o Crt% TyrtANTIt AftHB^t* 
Srf+*b*VM±, AttHB±fc«£Lfc«#tf)*>ffcfc# 

iiff v^^^A^ffl^Tilff Srfir 5«rg\ TyftANT 
&A#HBfcit*»te£it:*7K SKI«I^i^ 

7c. TyTtANT^/M^yt^^PC^IftCjg 
SttttT, SS/M^ y t^a-^ p c Sr^-f 
^:^aot, 7yftANTS:AM»:Sft 
5± 5»-UTt>«foftV\ 



( 8 ) 



1 

[0 0 4 1 ] tfcfc, B10I1 *y yy — tU— KTR 

Wltfc5 fl 8ioi:/TtJ:5i:, *HJ6»«lc*^ 
PCCIM^ >f — h h7^>- a^e-v?* — /UE 

MB\ Sfi"^ v 1 ^— /UR XM^b^lI^D" #A;fc£ 

^iMtfittPC^- Ka^^PCC I MSr^> 

O-f— h h 9 yi/w^ya — yUE TMtt, 10BA 20 
SE-5, 10BASE-2, 10BASE-T, 100BASE-TX<^V >i* fr^rflJJB 

[00 4 3] i£«^v^— /UTXMfci:, -f—^^y V V 
y is iss<* i? ^ — yU E T Mrt» %m hflX # fc^jftff -*§- 
D" *7yftANTt^UA*HBtlflAt5*i 
"C&5o n^aifi^-v 5 ^— /HXMIi, ^IffT^AP 30 
Sr*bT*5 0, ^f-t^y h hyy^^^^E 

ST-Pfi. TyrtANT^t^Tl^o t¥oT. 
Hl7y/API^ T^x^ANTSr^b-C4B^P^e> 

[0 0 4 4] Sm^v^-yURXMte, ««36*ttftE 
OXt/ffl*f*tfettl»DTS:*bT*5 9, A^HBcom* 

[0045] [2. 2] m2mmmm(om^ 

E*T> Bl9fc*3V^T*y h!7-^#- FTRXC 
TRXC2S:^U, /J^^yta-^PC l^^PC 
2^^aimi"^^y i -^^>?f/^b^ff^D 1 Sri£{§bfc: 

m&*mz*nMBm<nmft<nmw*n : ?o 4*5. eat 

Koi^TttHl 0K^Tteffl£;ft,£##-5§-tc: "1" Sr 

— — FTRXC 2^«J*»SHfcoV^-CttB9fc*3V^ 50 
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[0 0 4 6] 4f % /hSny^a-^PCUrio^T, 

p c 2&\zmmi-^^-*\zttfci,frm^rD 1 

RXC 1 £>>f — iM^y h Yy> Z/'~-s<^ is =l — yl^ E T M 
a^/UETMKj:, CI cofg-^rD 1 SrJS^T, S+kHz 

^T^feft*:* Mftfll*Dl" fit, if|^v?^;HX 
Ml^fT^APl^l^, ^Qhffi^P b<D 
fgKDWE<Dmt\Z&&£tl* TyftANTl^Lt 
AttHB^irffi^ixSo w<0*S** AftHB\Z&mm 

[0 0 4 7] — Jj s *y yy — Vjl— KT R X C 2 iCjo 
l^Tf*, A*HBl:#4Snfctif^7yftANT 2 
^tt> gff ^ a X M 2 Wl^^f ISf 0 E O 

2^t&ZL(bfr. ««*^J|gfiE0 2^JB»f*^*ft"t- 

5 C ^^ISS, yuT XM 2 (DJS^f^tBSI 

DT2^g3t»^j3V^Ttt. ««l*^3|gftE0 2<Da*f 

- KTRXC 1 ^bffiASftfc«jfWltD 1 " 

3 0 It, Jffl#f*ttlU*DT2 33V^-C*»*lxfc*lft 

ff^DT **>f— M^y h F7>->^^-;UET 

M2— <tta^$n^o 

[004 8] — h h^yy^^v 1 ^- 

yuETM2te. JffltfWm*DT2a>&ffi**ftfc«* 

h 7 y ->w^ ^/a^/UE TM 2 /i^/hS^ y 

p c 2^i^?)ti5or*fc5o 

[0 0 4 9] ^(DjZ9i-LT, *|M£»«»C*^4^y 

h h7y^/^>=a-;Ht l£#0Vf— Ih^y h^7 — 

[0 0 5 0] #*3, *Hlfi»«i^*5V^Ttt, /M^Vl? 
a-^PCW-> h 7 — ^^7 — KTRXCt SrJ3iJ^^3g 

y-tU— KTRXCC^T^cttM^ Lttife 

[0 0 5 1 ] <$ZMMi >±KflS2 9&mmz#} f *X 



1 

(i, ■< — y h h7V->- /I/ETMI4, 

TMtfc^T, FM (Frequency Modulatio 

n) x PWM (Pulse Width Modulation) , QAM (Qua 
drature Amplitude Modulation) ^O^P^^SrfflV^T 

r«l^tf7««tttt«b^^ 0 rrof^, -(-it- 
IMftS+kH z ~tMH z w«a&assr*w-f 5. 

[0 0 5 2] 

[1211] #g£te^f£Kd^3iim^*7^w— MS:* 
[1212] ia«SE*TRX«?*MB«5— 0HSrjj%b^ffiEI 
[1213] iB«*fiTRX(Ote«)^WI«3— fifSSr*Lfc*[ 
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[ei 5] minMmm\zfrfrzmmi'XTJ>.<Dt$ffi® 

II2I6] sn9t)refl^ft>ft>5a{tSATRXiAt* 
TRX25:ffl^t, WBWXIttetia&Xk VXmmttf 
5 #tf§£* Lfc|2IT*fc 

[1217] ffiffilriifg^BTRX 1 £l£gU a— tFjJS 
0f«fLTl/^a«K«TRX2i, »flM£«TRXl£ 

[El 8] *Hlfe»li*»*»5ii«K«TRX 1MTR 
10 X2£ffl^Tdfcifc&^LTiIff£fT5^&^Lfcl2-e 

[1219] m2mmmffiizfrfi>zmm^* ; =r&<Dffi!$.* 

[I2111] fSejKWPAN^iSiiW^^^ASr^-t-^l 

I^WIftK] 

trx rnmmrn cs mw- er 

20 H B AW 

MPU v^o 3 yl-n-7 EC 

ap 

eo ttsub^g dt mmmftom d 

c mmmm. 

TRXC ^?h7-^*-K PC /hS^^ 

f 

ETM 'f-t^yH-yy^/^^-A A 

NT 7ls"r-r 



1] 



[1212] 



[07] 



TRX1 




TRX2 




TRX1 




